Herpes simplex-1 helicase-primase. Identification of two nucleoside triphosphatase sites that promote DNA helicase action.
Herpes simplex virus type 1 (HSV-1) encodes a heterotrimeric helicase-primase comprised of the products of the UL5, UL8, and UL52 genes (Crute, J. J., and Lehman, I. R. (1991) J. Biol. Chem. 266, 4484-4488). A steady state kinetic analysis of the enzyme isolated from HSV-1-infected CV-1 cells or insect cells expressing the enzyme after infection with recombinant baculoviruses has shown it to possess two sites capable of hydrolyzing nucleoside triphosphates in a DNA-dependent manner. One site (Site I) hydrolyzes both ATP and GTP; the second (Site II) hydrolyzes only ATP. These two sites are contained within a subassembly of the helicase-primase formed by coexpression of the UL5 and UL52 genes in insect cells. Sites I and II are activated by separate DNA effector sites, both of which support DNA helicase action. These findings are likely to be of importance in understanding how helicases in general catalyze the unwinding of duplex DNA and, in particular, how the helicase-primase functions at the HSV-1 replication fork.